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' 1 
This invention relates to maintaining align- 
ment of travelling belts or similar webs and is 
especially useful in maintaining alignment oî 
the casting belt of a film casting apparatus, al- 
though the invention is also useful in maintain- 
ing alignment of other belts and travelling webs 
of sheet material. 
In film-casting machines an endless band usu- 
ally of sheet metal is trained about a pair of 
supporting drums and travels at considerable 
spied while plastic material is applied thereto, 
dried and removed therefrom. As such belts 
are of considerable lengh and width and are 
readfly expanded and contracted by heat applied 
thereto to dry the film, the problem of main- 
taining alignment of the belt at the casting 
position bas been a diflicult one. Such align- 
ment-rnaintaining apparatus as has been pro- 
posed in the past for this purpose bas provided 
for constant shifting or hunting movement of 
the belt which bas resulted in continuous drift- 
ing of the belt resulting in a product having 
sinuous margins requiring trimmini of such 
margins with great waste of material. Also 
such devices have generally not been dependable 
and have required constant watchfulness on the 
part of the operators. Such casting belts are 
very expensive and require a long rime to install 
and prepare for operation, and great damage 
would occur should the belt move excessively 
to one side or the other and thereby contact 
with stationary objects such as the frame of 
the aPparatus. 
It is an object of the present invention to 
overcome the foregoing and other difficulties by 
providing precision ali2nment of the belt. 
Other obJects are to provide for application 
of successive shifting forces of increasing mag- 
nitude to the belt bF small increments of ad- 
justment, to provide quick return of the force- 
applFing means to normal position, to provide 
discontinued operation of the force applFing 
means when the belt is running in proper align- 
ment, and to prevent interference between the 
means for applFing corrective forces fo the belt 
in opposite directions. 
These and other ob]ects will appear from 
the foliowing description and the accompany- 
ng drawings. 
Of the drawings: 
Fig. 1 is a side elevation of a belt and its sup- 
portini and tensioning means with the align- 
ment maintaining apparatus of the invention 
applied thereto, 
Fig. 2 is a sectional view thereof taken on 
line 2--2 of Fig. 1, parts being broken away, 
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2 
Fig. 3 is an end elevation, partly broken away 
and partly in section of the belt aligning mech- 
anism, 
Fig. 4 is a sectional view taken on line 
5 of Fig. 3, 
Fig. 5 is a wiring diagram, and 
Fig. 6 is a detail of the timing mechanism. 
leferring to the drawings which illustrate one 
embodiment of the invention, the numeral 
I0 designates an endless belt of metal trained about 
driving and idier drums  , 2 respectively and 
held under constant tension, as by a pressure 
fiuid.cylinder 3, the piston of which engages a 
bearing 4, in which a shaft 5 rotatably sup- 
5 porting the drum 2 is journaled. A similar 
pressure cylinder tensions the opposite end of 
shaft , the bearings being slideably mounted 
on a frame supporting the drums. 
For providing frictional engagement with the 
20 lower or return reach of the belt a 2ide frame 
 is mounted on a frame member T of the 
apparatus and bas horizontal guide rails , 
between which carriage 2 may more arcuately 
in the longitudinal direction of the belt. The 
25 carriage supports on a vertical pivot axis, a 
bearing  in which a shaft 22 is rotatably 
mounted. The opposite shaft bearing 23 is 
pivotally mounted on the frame of the apparatus. 
A roll 24 is fixed fo shaft 22 and contacts the 
30 return reach of the belt. The arrangement 
such that the roll 2, whose axis is nonally 
perpendicular to the direction of travel of the 
belt, may be moved about a pivot at bearing 
to a range of positions where if contacts the belt 
35 diagonally. 
For adjusting the roll 2 to apply.corrective 
forces to the belt, a screw threaded shaft 2 is 
rotatably mounted in a bearing 26 on frame 
rnember 8 and its threaded portion engages a 
40 threaded nut 2 mounted on the carriage 
A sprocket 2 is fixed fo shaft 2 and is driven 
by a chain 29 from a sprocket 3 on a speed 
ducer 3 driven in turn by a reversible electric 
motor 32. 
45 For controlling operation of the motor 2 and 
therebF the roller 24, a deteclï bar 40 is sup- 
ported across the lower face of the return reach 
of the belt for movement, being mounted on 
rolier bearings on the frame for free endwise 
50 movement. A pair of feeler rolis 4i, 42 are 
rotatablF mounted about vertical axes on the 
detector bar foï engaging the edges of the belt 
and for moving the detector bar. The distance 
between the rollers 4i, 2 is slightly greater 
55 than the width of the belt and a light tension 
cofl spring 43 has one end flxed fo the bar and 
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the other end fixed to the stationary frame 
the apparatus so as fo keep the follet 4! against 
the edge o£ the belt at ail rimes, the other follet 
42 merely acting in case of ïailure of the spring. 
This provides for unavoidable variations in the 
width of the belt. 
Mounted on the bar 40 are a pair of adjistàblé 
cam blocks 44, 4. A pair of micro-switches 
48, 4 are adjustably mounted on a bar 48 par- 
allel to bar 48 and fixed to the stationary £rme. 
The arrangement is such that movement of the 
bar by an amount as small as 6 one-thousandths 
o£ an inch will operate the switches. 
A small synchronous timing motor @0 is pro- 
vided with two cam discs @1, 2 each having 
notch in ifs margin, see Fig. 6. Each cam disc 
rotates continuously and makes one revolution 
in 5 seconds operating a switch which is closed 
during one-hal£ second during each revotution. 
The switches are numbered 83 and 84 and are 
connected into the control circuit which oper- 
ates motor 2. For limiting movement of the 
follet 24 a cam plate is mounted on carriage 
20 in position fo contact a pair o£ limit switches 
2, 04 in the circuit controlling motor 
1%eferring to the wiring diagram, Fig. 5, iow 
voltage current is applied fo the control circuit 
through a double-pole switch  energizing lines 
8t, 82 and a separate current is applied to the 
power circuit of motor $2 tbrough a double pole 
switch 0. Motor $2 is preferably operated by 
direct current and by current of higher potentiat 
than that of the control circuit. Lines 1, ç2 are 
connected by a number of shunt circuits which 
are ail open when the belt I is running in proper 
alignment. The motor ) is also operated from 
a separate circuit. The timing motor however is 
operating so that normally open switches 8 and 
84 are closed momentarily every rive seconds but 
as other switches in these circuits are open, the 
circuits in which they are located are not ener- 
gized thereby. In the electrical circuits shown in 
Fig. 5 numerals having a letter aiïïxed thereto rep- 
resent switch contacts opened or closed by 
solenoid having the same number without an 
aiïïx, as for example solenoid 8 when energized, 
closes switch contacts 8 and 
Now should the belt I start dri£ting in a 
direction "1%" in Fig. 2 cam 4 will move switch 
48 to a position such that if would normally close 
a circuit through a solenoid 8 The solenoid 
will not be energized however until switch 
closes at the next revolution of cam @ I, where- 
upon if wfll be energized for one-half second, 
thereby closing relay switch « and starting 
motor $2 af a slow speed through a resistance 
in a direction to move the adjustable end of roll 
24 to the right in Fig. 3. This movement will be 
on the ortier of one-fiftieth of an inch and wfll 
not be suiïïcient fo rotate cam 8@ far enough to 
open sdtch 80. Should the belt now have re- 
turned to its normal position, switch 4 wmfld 
bave opened and motor $2 would be inactive. 
However, should the belt continue drifting in the 
direction "1%" the next revolution of cam 1 will 
start the motor $2 in the same manner and di- 
rection, moving roll 4 through another angular 
increment and providing a greater force to 
turn the belt to normal position. The cam 8 will 
be rotated whenever motor 2 is rotated, and a£ter 
several successive angular moves of roll .4, an 
amount which has been round by experience to be 
suiïïcient fo always initiate return of the bett fo 
normal position, cam 8 will permit switch 
to close, thereby energizing solenoid 8 whioh in 
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turn will close switches 8a, 8b, 8]c and 
At the next revolution of cam 1, switch 85b wfll 
be momentarily closed in the circuit of solenoid 
) and, as 87b is now closed, solenoid  is ener- 
gized, closing switch ?a in the holding circuit 
about switch S@b, and also ciosing switch ?b 
in the circuits of solenoids 1 and ?. As switch 
8a is now closed and the belt is returning to 
normal position, the belt operates switch 4 te 
close a circuit through switches 0b and a, 
energizing solenoids ? and 73. Solenoid 
merely opens switch ?Sa in the circuit o£ solenoid 
8 to prevent interference of rotative forces. 
Solenoid ! closes switch  la starting motor , in 
the reverse direction at htgh speed and cioses a 
switch ? lb providing a holding circuit for itself 
until cam 8 opens switch 8 due fo roll 2 hav- 
ing returned to normal position, or carriage 
opens switch 
New should the belt drift in the direction 
ïrom Its nom]al position, movement of the bar 
wfll shift switch 4 fo a position where it wfll 
close the circuit fo solenoid 01] provided switch 
84 is ciosed. As rotating cam @ cioses switch 
84, solenoid 80 is energized, closing switch $a 
in the motor circuit and starting motor 2 at siow 
speed in a left-hand direction £or a one-half sec- 
ond, thereby shifting roll 24 by a small increment. 
This is repeated at each revolution o£ cam 2 un- 
tri cam 8 releases switch 8 and permits ifs 
closing, energizing solenoid $. When this 
cm's, 87d is closed and upon solenoid 0 being 
energized again switch 00b is closed enerizing 
solenoid 01. This in turn closes its holding 
switch 81a and also closes switch 01b in the 
circuits of solenoids 02 and 0. Solenoid 05 opens 
a switch 0a in the circuit of solenoid 09. Sole- 
noid 02 closes switch 82a starting motor  in 
the reverse direction at high speed and closes a 
switch 02b providing a holding circuit for itself 
until cam 89 opens switch 80, or carriage 2) opens 
switch 04. 
The arrangement is such that "hunting" more- 
ments are avoided and the .belt is kept in ciosely 
aligned position by a su«ession of corrective 
forces of increasing magnitude resulting from 
movements of roll 24. 
Variations may be made without departing 
from the scope of the invention as it is defined by 
the following claires. 
I claire: 
1. Apparatus for maintaining alignment of a 
travetling belt, said apparatus comprising a roll 
mounted tangent fo a relatively straight reach 
of the belt and moveabte angularly with relation 
fo the direction of travel of the belt about a 
pivot, detector means supported adjacent margins 
of the belt responsive to position of an edge of 
the belt, reversible power-operated means en- 
gaging said roll for changing the angular rela- 
tion of the rolI fo the belt, and means responsive 
to said detector means for controlling said power- 
operated means, said last named means compris- 
ing a power supp]y circuit for said power- 
operated means responsive fo shifting of the belt 
in one direction for adjusting the angular posi- 
tion of the roll to return the belt to its normal 
position, a power supply circuit for said power- 
operated means responsive to shifting of the belt 
in the opposite direction for adjusting the angular 
position of the roll fo return the belt to its normal 
position, and said circuits including means re- 
sponsive to angr positioning of said roi1 in 
excess of a iïxed limit of angularity fo provide 
return of said ro]l fo a raid-position. 



2. Apparatus for maintaining atignment of 
travelling belt, said apparatus comprising aroll 
mounted tangent to a relatively straight reach of 
the belt and moveable angular!y with relation fo 
the direction of travel oî the belt about a pivot, 
detector means supported adjacent a margin of 
the belt for contacting an edge of the belt, re- 
versible power-operated means engaging said roll, 
said last named means comprising a power supply 
circuit for said power-operated means responsive 
to shffting of the belt in che direction for adjust- 
ing the angular position of the roll to return the 
belt fo its nmnal position, a power supply circuit 
for said power-operated means respensive to 
shifting of the belt in the opposite direction for 
adjusting the angular position of the ro!l fo re- 
turn the ber to its normal position, a timing 
means including cam-operated switches in said 
circuits for continuous!y interrupting said cir- 
cuits and thereby dividing movements of said roi1 
into small increments, and means in said circuits 
and responsive fo movement of said roll in excess 
of a fixed limit of angularity for providing reçurn 
of said rolt to mid-position by a continuous move- 
ment. 
3. Apparatus for maintaining a]igmmenç of 
a travelling belt, said apparatus comprising a 
roll mounted tangent to a relatively straight 
reach of the belt and moveab!e ngularly in the 
plane of the reach of the belt from a normal 
position in true rolling control with the belt to 
positions tending fo urge the belt laterally, re- 
versible power-operated means mounted for 
shifting said roll angularly in opposite directions, 
means interrupting said angular movements to 
provide such movements intermittently by small 
increments, detector means mounted at margins 
of the belt îor contact therewith and responsive 
to the lateral movement of a margin of said belt 
for controlling the direction of movement of said 
power-operated means, and means responsive to 
angular movement of said roll beyond a fixed 
limit for returning said roll to its normal posi- 
tion. 
4. Ap,aratus for maintaining alignment of a 
travelling belt, said apparatus comprising aroll 
mounted tangent to a relatively straight reach 
of the belt and moveable angularly in ihe plane 
of the reach of the belt from a normal position in 
true rolling contact with the belt to positions 
tending fo urge the belt laterally, reversible 
power-operated means cormected to said roll for 
shifting said roll angularly in opposite directions 
af slow speed, means interrupting aciualion of 
said power-operated means at regular intervals 
to provide intermittent angular movement of said 
roll by sma!l increments, detector means af mat- 
gins of the belt responsive to lateral movement of 
a margin of said belt for controlling the direction 
of movement of said power operated means, and 
means responsive to angular movement of said 
roll beyond a fixed limit for returning said roll 
toits normal position af an increased speed. 
5. Apparatus for maintaining alignement of a 
travelling belt, said apparatus comprising aroll 
disposed across and in contact with the belt and 
mounted for movement to change ifs angular re- 
lation across the belt, means af the belt for 
tecting lateral shifting movement of the belt, 
.ower-operated means for changing the angular 
relation of said roll across the belt, said power- 
operated means comprising a motor for shifting 
said roll, circuit means in cormection with the de- 
tector means and said motor for normally pro- 
viding current to said motor in response fo lateral 

shifting movement of the belt and means in said 
circuit means for interrupting the current fo 
said motor af intervals to cause said motor to 
shift said roll intermittently in successive incre- 
5 ments. 
6. Apparatus for maintaining alignment of a 
travelling belt, said apparatus comprising a roll 
disposed across and in contact with the belt and 
mounted for movement fo change its angular 
10 relation across the bel, means af tlie belt for 
detecting lateral shifting movement of the belt, 
power-operated means for changing the angu- 
lar relation of said roll across the belt, said 
power-operated means compriæing  motor for 
15 shifting said roll, means driven by said motor for 
shifting said roll in either direction from a po- 
sition normal fo the Iine of travel of said belt, 
circuit means in connection with the detector 
means and said motor for normally providing 
20 current fo drive said motor in opposite directions 
in response to lateral shifting movement of the 
boit, and means in said circuit means for inter- 
rupting the current fo said motor at intervals fo 
cause said motor fo shift said roll intermittently 
25 in successive increments. 
7. Apparatus for maintaining alignment of a 
travelling belt, said appa-ratus comprising a 
tatable member in contact with the face of the 
belt with ifs axis disposed across the belt, said 
30 member being mounted for movement fo change 
the angular rotation of ifs axis across the belt, 
means af the boit for detecting lateral shifting 
movement of the boit, power-operated means for 
changing çhe angular relation of said member 
35 across the boit, said power-operated means com- 
prising motor means for shifting said member, 
circuit means in coïmection with the detector 
means and said motor means normally supplying 
power fo said motor means in response fo lateral 
40 shifting movement of the belt, means in said cir- 
cuit means for interrupting the supply of power 
to said motor means fo cause said motor means 
to shift said roll intermittently in successive 
crements, and means in said circuit means 
45 sponsive fo angular movement of said member 
beyond  fixed limit of angularity for closing a 
normally open branch of said circuit means and 
thereby reversing said motor means fo return 
said member fo ifs normal angular relation to 
50 said belt. 
8. Apparatus for maintaining alignment of a 
travelling belt, said apparatus comprising aroll 
disposed across and in contact with the belt and 
mounted for movement fo change ifs angular 
55 lation across the belt, means af the belt for de- 
tecting lateral shifting movement of the belt, 
power-operated means for changing the angular 
relation of said roll across the belt, said power- 
operated means comprising a motor for shifting 
60 said roll, circuit means in cormection with the 
detector means and said motor normally pro- 
viding current fo said motor in response fo lat- 
eral shifting movement of the belt, means in said 
circuit means for interrupting the current fo said 
65 motor fo cause said motor to shift said roll 
termittently in successive increments, and means 
in said circuit responsive fo angular movement 
of said roll beyond a fixed limit of angularity 
for closing a normally open branch of said cir- 
70 cuit and thereby reversing said motor fo return 
said roll fo its normal angular relation fo said 
belt. 
9. Apparatus for maintaining alignment of a 
travelling belt, said apparaius comprising a roll 
75 disposed across and in contact with the belt and 



mouned for movement to change ifs angular 
relation across the belt, means at the belt for 
detecting lateral shifting movement of the 
power-operated means for changing the angular 
relation of said roll across the belt, said power- 
operated means comprising a motor for shifting 
said rolI, circuit means in connection with the 
detector means and said motor normally pro- 
viding current to said motor in response to lat- 
eraI shifting movement of the belt, means in said 
circuit means for interrupting the current to said 
motor to cause said motor to shift said ro!l in- 
termittentiy in successive increments in a di- 
rection increasing the angular relation of said 
roll to said belt, means in said circuit responsive 
to angular movement of said roll beyond a fixed 
limit of angularity for reversing said motor to 
return said roll toits normal angular relation 
to said belt in a single movement. 
10. Apparatus for maintaining alignment of a 
travelling belt, said apparatus comprising de- 
tector means mounted ata. margin of the belt 
and responsive to lateral shift of said margin in 
the direction of said means by an amount caus- 
ing contact of said margin with said detector 
means to energize alignment restoring mecha- 
nism, and alignment restoring mechanism in- 
cluding an anguiarly adjustable rotatable roll 
contacting a face of the belt and adapted t be 
energized by movement of said detector means 
and comprising intermtttently operated power 
supply means in adjusting contact with said 
allgnment restoring mechanism for applying a 
series of successive forces to said belt laterally 
thereof during the lateral drift of said belt to re- 
turn the belt toits normal course, and means 
effective upon return of said belt to travel of 
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8 
said belt in its normal coin'se for interrupting 
application of lateral forces to said belt by said 
force applying means. 
11. Apparatus for maintaining alignment of a 
5 travelling belt, said apparatus comprising de- 
tector means mounted ata margin of the belt 
and responsive to lateral shift of said margin 
in the direction of said means by an amount 
causing contact of said margin with said detector 
10 means to energize alignment restoring mecha- 
nism, and alignment restoring mechanism in- 
cluding an angularly adjustable rotatable roll 
contacting a face of the belt and adapted tobe 
energized by movement of said detector means 
15 and comprising intermittently operated power 
supply means in adjusting contact with said 
alignment restoring mechanism for applying a 
series of laterally applied forces of successively 
increasing magnitude fo said belt laterally thereof 
20 suflicient to initiate return of the belt toward 
normal course, said last named including 
versible motor means for adjusting said angu- 
larly adjustable roll while maintaining engage- 
ment of the roll with the reach of the belt, and 
5 means responsive to adjustment of said roll fo 
its most anguiar position to return said roll to 
a position of minimum angularity. 
ANTON G. SEIFRIED. 
,20 REFERENCE$ C][TED 
The following references are of record in the 
file of this patent: 
UNITED STATES PATENTS 
Naine Date 
Davis et al .......... Juiy 7, 1925 
Staege ............. Oct. 11, 1949 



